Key Points {#FPar1}
==========

Physicians were aware to varying degrees of the risks associated with retigabine.Subgroup analyses showed that both the physicians who read the retigabine education letter and those who had prescribed retigabine had better recall of information.To strengthen risk-minimization efforts for retigabine and following the identification of new emerging risks in 2013, GSK has since sent an updated 'Dear Healthcare Professional' letter and initiated another EU survey to assess how effectively specific risks associated with retigabine use are communicated.

Introduction {#Sec1}
============

Retigabine (international nonproprietary name)/ezogabine (US adopted name, approved as Potiga™) is an antiepileptic drug (AED) approved in Europe \[as Trobalt™, GlaxoSmithKline (GSK)\] for the adjunctive treatment of drug-resistant partial-onset seizures with or without secondary generalization in patients 18 years or older with epilepsy, where other appropriate drug combinations have proved inadequate or have not been tolerated \[[@CR1]\]. In randomized clinical studies investigating the efficacy and safety of retigabine, an increased risk of urinary retention, central nervous system (CNS) side effects (confusional state, hallucinations, and psychotic disorders), and QT prolongation was reported in patients receiving retigabine when compared with placebo \[[@CR2]--[@CR6]\].

As part of a European post-marketing commitment, GSK conducted a survey starting in November 2012 through October 2013 to assess physicians' understanding of the significant risks associated with retigabine. The goal was to evaluate the effectiveness of the educational plan as specified in the European Risk Management Plan (RMP) \[[@CR7]--[@CR9]\].

The survey, conducted among a sample of neurologists from seven European countries (Denmark, Germany, Norway, Slovakia, Spain, Switzerland, and the UK), concentrated on the risks described in the approved EU Physician's Guide (PG) for retigabine \[[@CR10]\].

Methods {#Sec2}
=======

Study Design {#Sec3}
------------

This was a cross-sectional survey of physicians who had prescribed an AED at least once in the last 3 months and to whom an educational letter for retigabine had been sent (included as electronic supplementary material). This letter was intended to educate healthcare professionals about retigabine-associated risks, highlighting those described in the PG. The study design was based on risk-management evaluation studies previously completed by GSK and United BioSource Corporation (UBC) in the US and Europe, which were based on US FDA recommendations for Risk Evaluation and Mitigation Strategy (REMS) surveys \[[@CR11]\]. The study did not include treatment intervention. Ethics Committee approval requirements were assessed by country; full review and approval were required in Slovakia and Spain, but were deemed not necessary in Denmark, Germany, Norway, Switzerland, and the UK. As risks of abnormal pigmentation of the lips, nails, skin, and/or mucosa associated with retigabine use were identified subsequent to conducting this survey, they were not included in the questionnaire.

Setting {#Sec4}
-------

The survey was conducted in the first European countries to launch retigabine. The rationale for selection was that issues regarding the effectiveness of the PG in communicating retigabine risks could be addressed early. Additionally, these countries were likely to have the most physicians with experience prescribing retigabine. The study started in November 2012 and completed recruitment of participants in October 2013.

Subjects {#Sec5}
--------

The survey aimed to recruit a random sample of 300 physicians who had prescribed an AED and who had been sent the educational letter including the PG for retigabine/ezogabine. The goal was to recruit 100 neurologists from Germany and 200 across the remaining countries. Just prior to the start of the survey, retigabine became unavailable in Germany for new patients, therefore only neurologists who had patients being treated with retigabine in November 2012 were targeted.

Screening and Baseline Assessments {#Sec6}
----------------------------------

The sample of neurologists who were invited to participate was a random sample of all neurologists who received the 'Educational Letter' for Trobalt. The sample of participating neurologists was self-selected since respondents voluntarily responded to the invitation to participate. However, the survey recruitment strategies were intended to recruit a heterogeneous sample of prescribers for participation. Furthermore, a subgroup of neurologists commonly referred to as 'epileptologists' who were known from past experience to be the specialists who first initiated prescriptions of a new AED and who were therefore specifically targeted for promotional activity by GSK were the primary target of this survey. Neurologists were invited by email or mail to participate, with an introductory educational letter, a request to complete the survey, and the survey instrument. The survey used a questionnaire comprising multiple-choice and closed-ended questions (included as electronic supplementary material).

Statistical Analysis {#Sec7}
--------------------

All statistical analyses were descriptive; no formal hypotheses were tested. Confidence intervals were calculated at the 95 % level, and no adjustments were performed for multiplicity. Counts and percentages were calculated for each item in the questionnaire.

The primary outcome was the proportion of neurologists correctly answering each question related to understanding of the risks associated with retigabine. Point estimates for the proportion with correct responses, and associated confidence intervals, were calculated for each question about retigabine-associated risks. For multiple-choice questions, the number and proportion of neurologists reporting each response were recorded.

Populations and Subgroup Analysis {#Sec8}
---------------------------------

The primary population for the analysis included all eligible respondents who had completed the survey. Outcomes and respondent characteristics were summarized in three ways: (1) for all seven countries combined, (2) separately for Germany, and (3) for six countries combined excluding Germany. All other analyses were performed for respondents combined from all seven countries.

A subgroup analysis of prescribers who had ever prescribed retigabine versus those who had not was performed for questions related to retigabine risks and respondent characteristics. Subgroup analysis of respondents who reported reading the retigabine education letter was performed only for questions about retigabine risks.

Results {#Sec9}
=======

Study Population {#Sec10}
----------------

A total of 8430 invitations were issued, 301 prescribers responded and were screened for participation, and 294 (97.7 %) were eligible for analysis. Of eligible prescribers, 96 were German physicians. All eligible respondents completed the survey online.

Participants {#Sec11}
------------

Of the 294 physicians who completed the survey, 94.9 % had prescribed AEDs within the last month. Almost half (49.0 %) had prescribed retigabine at some time point. The geographic distribution of eligible physicians was as follows: Germany 32.7 %, Spain 20.4 %, UK 18.0 %, Slovakia 9.5 %, Switzerland 7.8 %, Norway 6.5 %, and Denmark 5.1 %.

Most physicians who completed the survey (91.8 %) reported neurology as their primary specialty, and 4.8 % specialized in epileptology. Approximately two-thirds (64.3 %) of all physicians and 80.6 % of retigabine prescribers reported having read the retigabine educational letter. About half (50.7 %) of all physicians and 63.9 % of retigabine prescribers reported learning about retigabine-associated risks from the educational letter.

Survey Results {#Sec12}
--------------

Responses by all eligible physicians to all questions related to the understanding of retigabine-associated risks are shown in Table [1](#Tab1){ref-type="table"}.Table 1Responses to all questions related to the understanding of risks associated with retigabine (Trobalt™)QuestionAll eligible physicians, all seven countries (*n* = 294)Physicians who prescribed RTG only (*n* = 144)Physicians who read the RTG information letter (*n* = 189)Physicians who did not read the RTG information letter (*n* = 105)*n*% (95 % CI)*n*% (95 % CI)*n*% (95 % CI)*n*% (95 % CI)Question 6: For which of the following conditions is Trobalt™ approved for use? Migraine20.700.010.511.0 Partial-onset seizures^a^26991.5 (87.7--94.4)13996.5 (92.1--98.9)17894.2 (89.8--97.1)9186.7 (78.6--92.5) All types of seizures113.753.573.743.8 All of the above31.000.021.111.0 None of the above31.000.010.521.9 I don't know62.000.000.065.7Question 7: Is Trobalt™ indicated for use as monotherapy? Yes165.464.263.2109.5 No^a^25988.1 (83.8--91.6)13694.4 (89.3--97.6)17894.2 (89.8--97.1)8177.1 (67.9--84.8) I don't know196.521.452.61413.3Question 8: What is the maximum recommended daily maintenance dose of Trobalt™ for most patients?^b^ 600 mg165.5128.4126.443.8 900 mg289.62014.01910.198.6 1200 mg^a^20068.3 (62.6--73.6)10472.7 (64.7--79.8)14677.7 (71.0--83.4)5451.4 (41.5--61.3) 2000 mg10.300.000.011.0 None of the above31.010.721.111.0 I don't know4515.464.294.83634.3Question 9: Which one of the following statements is true? (please select the best response) Trobalt™ should be taken once a day165.442.873.798.6 Trobalt™ should be taken twice a day3311.21812.51910.11413.3 Trobalt™ should be taken three times a day^a^21874.1 (68.7--79.1)12184.0 (77.0--89.6)16185.2 (79.3--89.9)5754.3 (44.3--64.0) Trobalt™ should be taken four times a day00.000.000.000.0 None of the above00.000.000.000.0 I don't know279.210.721.12523.8Question 10: When increasing the dose, what is the maximum total daily dose at which Trobalt™ can be increased once every 7 days? (please select the best response) 50 mg3010.296.3179.01312.4 150 mg^a^21472.8 (67.3--77.8)11479.2 (71.6--85.5)15280.4 (74.0--85.8)6259.0 (49.0--68.5) 300 mg3511.91711.8157.92019.0 600 mg72.442.842.132.9 None of the above82.700.010.576.7Question 11: Which of the following statements is true? (please select the best response) There are no lower age limits for Trobalt™ usage103.432.152.654.8 The youngest age at which Trobalt™ can be used is 12186.1128.3115.876.7 The youngest age at which Trobalt™ can be used is 18^a^23078.2 (73.1--82.8)12083.3(76.2--89.0)16587.3 (81.7--91.7)6561.9 (51.9--71.2) I don't know3612.296.384.22826.7Question 12: The quickest time by which the minimum maintenance dose of 600 mg should be reached is the third week True^a^19767.0 (61.3--72.4)9868.1 (59.8--75.6)14174.6 (67.8--80.6)5653.3 (43.3--63.1) False6221.13927.13820.12422.9 I don't know3511.974.9105.32523.8Question 13: For the general population, the recommended total initial dosage should be 150 mg per day for 1 week True8930.34934.06232.82725.7 False^a^17860.5 (54.7--66.2)9364.6 (56.2--72.4)12164.0 (56.7--70.9)5754.3 (44.3--64.0) I don't know279.221.463.22120.0Question 14: People taking Trobalt™ had a higher chance of experiencing which of the following risks in clinical studies (please select all that apply) Urinary retention^a^19064.6 (58.9--70.1)10774.3 (66.4--81.2)14074.1 (67.2--80.2)5047.6 (37.8--57.6) Confusional state^a^19566.3 (60.6--71.7)10270.8 (62.7--78.1)14074.1 (67.2--80.2)5552.4 (42.4--62.2) Hallucinations^a^16455.8 (49.9--61.5)8659.7 (51.2--67.8)11661.4 (54.0--68.4)4845.7 (36.0--55.7) Psychotic disorders^a^15954.1 (48.2--59.9)8055.6 (47.1--63.8)11259.3 (51.9--66.3)4744.8 (35.0--54.8) Myocardial infarction82.721.452.632.9 Renal carcinoma00.000.000.000.0 All of the above113.764.273.743.8 None of the above124.185.663.265.7 I don't know3712.632.173.73028.6Question 15: It is known from controlled studies that adverse events related to voiding dysfunction generally tend to be reported how soon after starting Trobalt™? Within the first week3210.91611.1168.51615.2 Within the first 8 weeks^a^16255.1 (49.2--60.9)9666.7 (58.3--74.3)12767.2 (60.0--73.8)3533.3 (24.4--43.2) After 4 months31.010.710.521.9 After 12 months00.000.000.000.0 I don't know9733.03121.54523.85249.5Question 16: It is known from controlled studies that confusional state, hallucinations, and/or psychotic disorders generally tend to be reported how soon after starting Trobalt™? 4 weeks7625.94732.65428.62221.0 8 weeks^a^11739.8 (34.2--45.6)6041.7 (33.5--50.2)9248.7 (41.4--56.0)2523.8 (16.0--33.1) 12 weeks134.496.3105.332.9 16 weeks20.700.000.021.9 I don't know8629.32819.43317.55350.5Question 17: Which of the following urinary symptoms, if any, should you specifically advise patients taking Trobalt™ to watch out for? (please select the best response) Pain when urinating41.410.710.532.9 Difficulty starting urination5117.32215.33317.51817.1 Slow stream10.310.710.500.0 Inability to pass urine4615.62416.73216.91413.3 All of the above^a^16355.4 (49.6--61.2)9062.5 (54.1--70.4)11862.4 (55.1--69.4)4542.9 (33.2--52.9) None of the above10.300.000.011.0 I don't know289.564.242.12422.9Question 18: According to the Trobalt™ Physician's Guide, appropriate dose titrations may minimize the risk of which of the following adverse events? (please select the best response) QT prolongation3511.91711.82010.61514.3 CNS side effects such as hallucinations^a^6020.4 (16.0--25.5)2920.1 (13.9--27.6)4423.3 (17.5--30.0)1615.2 (9.0--23.6) Urinary retention217.1117.6115.8109.5 All of the above12843.57048.69449.73432.4 None of the above103.474.994.811.0 I don't know4013.6106.9115.82927.6Question 19: Using the Treatment Initiation Pack, by which week can the patient reach a dose of 600 mg/day? 2 weeks3412.51611.62313.01111.7 3 weeks^a^15356.5 (50.3--62.4)8561.6 (52.9--69.7)11162.7 (55.1--69.9)4244.7 (34.4--55.3) 4 weeks6022.13021.73318.62728.7 5 weeks72.610.731.744.3 None of the above176.364.374.01010.6 Switzerland^c^23Question 20: At what dose has Trobalt™ been shown to produce a possible QT prolonging effect? 600 mg186.6107.2179.611.1 900 mg165.996.584.588.5 1200 mg^a^12144.6 (38.6--50.8)7050.7 (42.1--59.3)9654.2 (46.6--61.7)2526.6 (18.0--36.7) 1800 mg145.296.5105.644.3 I don't know10237.64029.04626.05659.6 Switzerland^b^23Question 21: For which patients is it recommended that an ECG is recorded before initiating Trobalt™? (please select all that apply) Patients with hypertension51.742.831.621.9 Patients with congestive heart failure^a^7625.9 (20.9--31.3)3625.0 (18.2--32.9)5529.1 (22.7--36.1)2120.0 (12.8--28.9) Patients with ventricular hypertrophy^a^7726.2 (21.3--31.6)3927.1 (20.0--35.1)6132.3 (25.7--39.4)1615.2 (9.0--23.6) Patients with hypokalemia^a^7124.1 (19.4--29.5)3423.6 (16.9--31.4)5730.2 (23.7--37.2)1413.3 (7.5--21.4) All of the above17860.59566.011862.46057.1 None of the above20.710.700.021.9 I don't know248.242.831.62120.0Question 22: What should you do in a patient with a QTc of more than 400 ms before starting Trobalt™? (please select the best response) Recheck the ECG 1 week after the first dose10535.75638.96232.84341.0 Recheck the ECG at monthly intervals186.185.6115.876.7 Recheck the ECG after reaching the maintenance dose^a^13244.9 (39.1--50.8)6746.5 (38.2--55.0)10656.1 (48.7--63.3)2624.8 (16.9--34.1) I don't know3913.3139.0105.32927.6Question 23: Which new cardiac effects in particular should you warn your patients about after prescribing Trobalt™? (please select all that apply) Syncope206.8106.9115.898.6 Palpitations165.4117.684.287.6 Any other symptoms of arrhythmia237.8128.3157.987.6 All of the above^a^22576.5 (71.3--81.3)11177.1 (69.3--83.7)14878.3 (71.7--84.0)7773.3 (63.8--81.5) None of the above258.585.6157.9109.5The European branded name for retigabine (Trobalt™) was used throughout the survey*CI* confidence interval, *CNS* central nervous system, *ECG* electrocardiogram, *RTG* retigabine^a^Indicates correct response^b^Question 8 was answered by 293 physicians from all 7 countries, 143 physicians who prescribe retigabine, 188 physicians who had read the retigabine information letter, and 105 physicians who did not read the retigabine information letter^c^Questions 19 and 20 were not presented to respondents whose main residence was Switzerland owing to labeling variation in that country

The majority of eligible physicians (91.5 %) from all seven countries understood that retigabine is approved for use in partial-onset seizures (Q6), and 78.2 % recalled that it may be prescribed only for patients aged 18 years or older (Q11). Most (88.1 %) recalled that retigabine is not indicated for monotherapy (Q7). Specific dose-related knowledge (Q8, Q9, Q10, Q12, Q13, Q19) was recalled among 57--74 % of eligible physicians.

Between 54.1 and 66.3 % of eligible physicians recalled that patients taking retigabine had a risk of specific CNS adverse events (AEs), and 64.6 % recalled the risk of urinary retention in these patients (Q14). Fewer than half (44.6 %) recalled an association between retigabine and possible QT prolongation (Q20), although 76.5 % recalled that they should warn patients prescribed retigabine about new cardiac effects (Q23).

Awareness of many details regarding management of specific risks was low. Only 20.4 % of physicians recalled that dose titration may minimize the risk of CNS side effects (Q18), and 25.9 % recalled that an electrocardiogram (ECG) is recommended for patients with congestive heart failure (Q21).

Subgroup Analyses {#Sec13}
-----------------

Compared with all physicians who completed the survey, similar but slightly higher proportions of retigabine prescribers understood the prescribing information and recalled the risks of CNS, urinary, and cardiac effects associated with retigabine, as well as the appropriate management of individual risks (Table [1](#Tab1){ref-type="table"}).

Overall, physicians who had read the retigabine education letter recalled more correct information regarding the use of retigabine and its associated risks than those who had not (Table [1](#Tab1){ref-type="table"}). More physicians who had read the retigabine education letter recalled that retigabine should be taken three times a day \[85.2 vs. 54.3 % (Q9)\], that retigabine is associated with a risk of urinary retention \[74.1 vs. 47.6 % (Q14)\], that urinary AEs were generally reported within 8 weeks after starting retigabine \[67.2 vs. 33.3 % (Q15)\], and that the ECG should be re-evaluated after achievement of the maintenance dose in patients with congestive heart failure \[56.1 vs. 24.8 % (Q22)\].

Slightly higher percentages of retigabine prescribers understood the prescribing information and recalled the risks associated with retigabine when compared with all physicians who completed the survey (data not shown).

Discussion {#Sec14}
==========

The results of this survey, which assessed understanding of the risks associated with retigabine by neurologists across seven countries, provide an indication of the effectiveness of risk-minimization measures for retigabine in Europe.

Generally, physicians had adequate knowledge of the indication for retigabine use, but weaker recall of dose-related information and management of specific risks. Subgroup analyses showed that both the physicians who read the retigabine education letter and those who had prescribed retigabine had better recall of information regarding the use of retigabine in patients with partial-onset seizures and the associated risks than did physicians who had not read the education letter or prescribed retigabine. Responses from physicians in Germany were analyzed separately due to the change in availability of retigabine in that country at the time of the survey, but the results largely paralleled those from physicians in the other six countries.

Although the original study design included patient and prescriber surveys, the patient survey was not conducted because of lack of patient recruitment by retigabine prescribers, the relatively low uptake of retigabine in Europe, and confidentiality regulations restricting direct contact with patients. The original survey protocol was amended to exclude Sweden because of delays in ethics committee submissions.

This study was not based on retigabine prescribing volume but, rather, targeted a geographically diverse population of physicians across Europe. The survey was conducted online, which facilitated physicians' responses. The study design was based on GSK's and UBC's experience in designing RMPs and conducting similar surveys in the EU. Further, a similar US survey had been previously performed by GSK to evaluate REMS for retigabine \[[@CR12]\]. Further guidance on risk-minimization measures was not available at the time of the survey \[[@CR13], [@CR14]\].

This was a voluntary survey in which the respondents were self-selected; therefore, the sample, although random, may not be representative of all physicians who prescribe retigabine. The survey focused on the risks described for retigabine in the PG, although this is not the only source of information about risks associated with medication use. While taking the survey, physicians were not restricted from referencing educational materials, which could have introduced a possible bias in the prior understanding of risks associated with retigabine. However, it was purposely not indicated which materials could be referenced to find the responses. Additionally, subsequent to data collection, retigabine was withdrawn in Germany. Therefore, the survey results may not represent the current prescribing population, as approximately one-third of respondents were practicing in Germany.

Overall, results indicate mixed physician understanding, ranging from adequate to limited recall, of the main risks associated with retigabine. To strengthen risk-minimization efforts for retigabine and following the identification of new emerging risks in 2013 \[[@CR15]\], GSK has since sent an updated 'Dear Healthcare Professional' letter and initiated another EU survey to assess how effectively specific risks associated with retigabine use are communicated \[[@CR16]\].
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